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Abstract: Different loading rates on rock samples may lead to considerable differences among the cumulative AE
hit-stress curves. Kaiser stress values of sandstone, gritstone and mudstone increase with relatively faster loading
rate, while for brittle rock-like limestone, loading rate has hardly any influence on Kaiser effect. Hence, a more
in-depth analysis of the influence of loading rate on Kaiser effect of different lithological rock is very necessary.
On one hand, all cracks in rock samples, regardless of their sizes, slip and propagate when loading rate is relatively
smaller, which leads to a clearer acoustic emission signal. As a result, a smaller stress value is achieved. On the
other hand, only larger cracks slip and propagate when loading rate is speeding up, which results in larger stress
value. As for different lithological rocks, distinct loading rates are needed during the tests. In addition, the research
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shows that Kaiser effect point of the core below 2 500 m appears after its collapse point, which demonstrates that

the measurement of Kaiser effect under confining pressure is needed in order to simulate formation situation to

achieve corresponding stress value. The results of the test are applied to oilfield tests. The experimental results in

laboratory test are in largely accordance with those in oilfield. It provides theoretical basis and reference for testing

in-situ stress by Kaiser effect laboratory tests.
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Fig.1 Flowchart of in-situ stress measurement by acoustic emission under confining pressures

22 RWH*

MR PEAAE BT AL (P M 2T B R R, ARG
75 % B WY, MTS sy IRz N4 &
SR 0 L7 ) P AN [A) 25 PR IR L, LAl ) AN [
(NG R AT g . ZER ) gk nyat fe v, R
B s . SSERET R EE, REE
Bl R AR, RS it o7 . A RN T
PRI Z B R = 2R 1 s RS S, SLE A
FH 40~100 kHz. FRIBHE 5 EHON Gk 2
SAMOS™ 75 K AT S AN AL B, P o AT
DASS HH 7S R 7 A R B LA A 2 Bt 2 Ay 11
L AES
23 RBWERRSH

T ANF A0 BL 0.01, 0.02, 0.04, 0.05
MPa/s [F1 A BEAT N4 1) 75 A ke 45 R
(UL 2~4) . HHE P RS BB AR R E bt ][] P A Ak
2, 13341R5 S Kaiser RN AHXS M (1N 118 .
RIGHHE WL 1,

IR B 2~4, 1] LA HAEAS [F] 1) n 28 id
R, FERSHEATTL N 4 B (1) Wi,
RITHEERR R 2 B, e Al -2 5,
CAREZ WS . (2) FIZIX . BEEATEEm,
HENFREARTERY B, BEICYR ARG, WAy i .

K 2

Fig.2

K 3

Fig.3

700 Tt %
600
500 +
400
300 F

& e

0 50 100 150
KL 11IMPa
LI MBS 75 R R Kaiser 20N AR B
VPP
Relationship between stresses corresponding to Kaiser

effect and acoustic counts of the glutenite under
confining pressures

450
400 Kaiser 7
& 350 N /
Lol e
® 0.01 MPa/s
B 250 .
= 200 i
w150 f 0.02 MPa/s
50+
0 . . , .
0 20 40 60 80
K #7/MPa

Bl s A 7 A R E S Kaiser ZONLAHXS Y.
SINPIE SN

Relationship between the stresses corresponding to Kaiser
effect and acoustic counts of the sandstone grit under
confining pressures



© 2602 « B TREZER

2009 4F

Kaiser #

1007 hoat st 3 34
80 F 0.05 MPa/s

LE-R2E
0.05 MPa/s

0 sla 160 I:I'wﬂ
K2 1 IMPa
4 FIE AR RSECS Kaiser S ARG RFIN 2 5R
Fig.4 Relationship between the stresses corresponding to
Kaiser effect and acoustic counts of the limestone
under confining pressures

R NS RSO R R

Table 1 Measurement results and correlation of in-situ stresses
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